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e

TITLE: The invariance theory as applied to differential
control-gystems ‘ '

PERIODICAL: Avtomatyka, no. 1L, 1961, 3-24

TEXT: Methods of modern invariance-theory are applied to four
types of differential control-systems, the invariance conditions
being used for eliminating the effect of external noises (distur-.
bances) and of changes in nonlinearity and in system parameters.
A system is called differential (in the narrow sense of the term)
if rigidity in adjustment is obtained by varying the difference
between parameters other than the reference voltage ¥ . Denoting -
by ¢ the controlled variable, by M the controller, and by L the
principal noise, the following four basic types of differential
control-systems are obtained:
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Y= -m(p)® + 1(pP)L + 7, , (D

T=-n(p)M + 1(p)L +V, (I1)

T=-n(p)M +m(pP)P+YV. . ‘ (I11)
T=-nP)@ +kP)¥ = -m(p)P+ k'(P)¥. av)

The last system applies to servo-mechanisms. The equivalent trans-
formations lead to countrol laws of other systems whose properties
are well known. The equivalence conditions thereby determined: are
used for synthesizing the system and the choice of its parameters.
On the differential-stabilization system with noise-constraints and

external feedback, the control law is given by Eq. (X). A diagram
of the system is shown. An analysis of the system's equations shows
that in the general case its linearized steady-state characteristic
may not pass through the origin of coordinates. Two types of equiv-
alence conditions are derived. Type a):

1) = B@BE® +1@ @
z 1 + Y1 (p)Y5(p)m(p)
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These are the conditions for equivalence to a system controlled by
noise-constraints only. Type b) ’

) 3{2}
m!(p) i 10 | (3) :VV
1 - HB v o) Yop) o

p

¥ s v -
1 - é{gg. Y, (p) Ya(p) | (4)

These are the conditions for equivalence to a system controlled by.

deviations of the controlled variasble. Further, the characteristic

equation and the invariance condition are derived. Absolute invari-
ance of @ with respect to L is expressed by

Sk @’g i ‘Ei-“ i

E R
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Bk - 1(p) Y1(p) Y2(p) = O : (2b)
On the differential stabilization system with noise constraints and
internal feedback, the control law is given by Eq. (II). A block-
diagram of the system is shown, as well as two particular circuit- \>x<,

diagrams, exemplifying it. The equivalence conditions, the charac-
teristic equation, and the invariance condition are derived. The
equivalence conditions show that the system is operational only if
the controlled processes (elements) are static and stable. On a
differential stabilization system without noise constraints, a block
diagram and examples of circuit diagrams are shown. From the ‘equiv-
alence condition it follows that this system is equivalent to a dif-
ferential system with noise constraints and external feedback. The
condition of absolute invariance is 1 - n(p) Y1(p) = 0 (¥j denotes
the amplifier). On differential servo-system with noise cors traints,
the equivalence conditions show that the system is equivalent to a
system controlled by deviations and by noise derivatives. The char-
acteristic equation and the invariance conditions are derived. The
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conclusion is reached that an internal-feedback system is equivalent
to a deviation-controlled system. The rigidity of the latter system
might be lower than that of the former., The practical application
of the equivalence conditions depends on whether enough operators
(for system synthesis) can be found to satisfy these conditions.
The equivalence conditions are particularly useful in the synthesis
and adjustment of systems without noise constraints; thereby a sys-
tem of great rigidity (s = 100 to 1000) can be obtained, described

by , -~ ) + (1 - k) Ya(pdulp) = 0, (25) X
(where k = 0 to 1). Differential systems with noise constraints

(and external- or internal feedback) have the advantage that great
rigidity can be readily obtained for large values of steady-state
stability factor, (which is not the case with simpler systems)., In
such systems, the steady-state error can be fully compensated; the
steady-state factor 7Y can haveeven negative values, Further, the
conclusion is reached that negative 7 can be also obtained in sys-
tems with internal feedback (without noise-constraints); in this
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case however, the gtability has to pe maintained by derivative feed-
back. In differential systems with noise-constraints, the dynamical
error, too, can be compensated and overcompensatqd (without affect~
ing stability). Systems without noise-constraints pehave different-
ly. An investigation of concrete systems showed:that.overcompenea~

tion of the dynamical error is possible, but only if stabilization
methods are used. The smaller the rigidity required, the eas er
stability can be ensured. An example is glven which illustrates

the relation between invariance, equivalence and rigidity. Differ-
ential systems with noise constraints and internal feedback have

the disadvantage that the controlled process is beyond their influ-
ence; therefore, the non-linearities and changes in process-para- -
meters are not affected by the feedback. On the other hand, if the
process (or element) is sufficiently stable, such differential 8y&-
tems are advantageous, as their stability is high (even in compari-
son to deviation control-systems). The larger the time constant of

the process and the smaller the time constant of the amplifier, the
greater the advantage (in stability) of differential systems with
Card 6/7
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noise constraints. On compensation of non-linearitios infthefGarf-
ous units of differe

ntial systems, small changes in non-linearity
and parameters are considered.

An example is given which shows that
Small changes (in time) of non-linearities and parameters of a unit
do not give rise to errors if the transfer function of the unit is
not involved in the pertinent invariance-conditions, - The changes °
ntial regulators. As a typical exam-
Ple of control by a differential system, an induction motor ig con-
sidered. The motor, with current- and voltage feedback, constitutes

i A diagram of the system is given

8 the use of invariance theory in arbitrarily chang-
ing the dead zone of an inducti

tion motor. There are 6 figures, 2
tables and 10 references: 9 Soviet-bloc and ] non-Soviet-l:loc (which
is a translation inte Russian ~

SUBMITTED ; October 10, 1960
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TITLE: On applying the .combined-control theory to cybernetiec

adaptive systems o

SOURCE: IFAC, let Congrees, Moscow 1960, Teoriya{@iskretwykh,

optimal tnykh i samonastralvayushchikhsya; sistem.
frudy, v. 2, 1961, 709 - 725 ‘

TEXT: The invariance theory is further developed in .the report. .
It is shown that the theory is not only applicable to ordinary sy-
stems with constant characteristics, but also o cybernetic (adap-=
tive) systems. The invariance conditions are defined as ihe condi-
tions imposed on the coefficients of the system equations and on
the' principal disturbances, under which the system error vanishes -
identically A =¢ = 0, A table iists four different forms of inva-
riance conditions, each with its own range of application. The }
first type of conditions is called non-gbsolute invariance, the se-
cond -- absolute invariance. Absolute-invariance condtions can be
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mainly achieved in combined systems, i.e. systems incorporating
control by both deviation and disturbance. Two methods of system 3,
adjustment are mentioned, involving selection of the coefficients
of the right-hand side of the dynamical equations (first method),
and tkose of the left-hand side (second method). Combined systems
are advantageous under both steaedy-state-~ and dynamic conditions. VV
Choice of configuration is examined: Depending on whether all the
noises and disturbances can be measured or not, an open-loop or a:
closed-loop (feedback) configuration has to be used. If only part
of the noises and disturbances can be measured, a combined confi-
guration is used. -The theory of combined stabiiization systems, de-
veloped for ordinary non-adaptive systems,; can be used, after ,
slight modifications, for dwsmbined adaptive systems. This is a ba-
sic assumption of the present work; it is 1llustrated by means of
extremal systems. It was established that adaptive systems under
disturbances have stability in operation for very large mean-gain
factors, much larger than those of ordinary non-adaptive systems.

A table shows, for comparison, the control laws and steady-state
characteristics for a stabilization system and an extremal syatem
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respectively. The invariance conditions can be applied to all types
of extremal controllers, including nonlinear- and variable-parame-
ter systems. The above selection rules for the configuration apply
to both ordinary- and adaptive systems. If adaptive controllers are
combined with an ordinary system so that each controiler adjusts
the characteristic of the preceding ome; then the control problem
is solved by iteration (the method of successive approximations).
Below;, five methods for increasing noise-stabilify are listed (and %4
their relative accuracy): cross-correlation —- 1.0; autocorrelation
-- 048 - 0.9; integration -- 1.0; cross—correlation with simultane-
ous signal-filtration ~- 1.1 - 1.2; complex signals -- over 1l.5.
this order of accuracy applies to both opemj-loop and closed-loop
systems. the figures given were experimentally veritied on a model
of type MH-7 (MN-7). As the complex-signal method is not sufficient-
i1y developed as yet, and the integration method is rather cumberso-
me, the cross-correlation method is most convenisnt in practice. V*
Tthe basic equipment, required by this method, is in serial produc-
tion (controller BTW (VII) of type 3P (ER)). 7wo block-disgrams of
systems with high noise-stability are shown. There are three appen-
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dices to the report: 1) Method of optimum adjustment of combined
sysiems, “by stages". 2) Example of steady-state method; 3) Selec—
tion of coefficients of combined loops by means of invariance con~
ditions. A short discussion followed. Taking part was Shnorin (USSR)
There are 5 figures, 3 tables and 14 references: 10 Soviet-bloc and
4 non-Soviet-bloc. The retferences to the English-language publica-
tions read as follows: N, Minorskiy, Directional stability of auto-
matically controlled bodies. Journ. American Society of Naval Ar-
chitects, v. 34, 1922; I.R. Moore, Combination open-cycle closed
control systems, Yroc. IRE; V. 39, no. 11, 1951; R.F. Drenick, Ho Ao */
Shachbender, Adaptive servomechanisms, trans. ALEE, v. 76, part II,
1957; J.A. As&liine, A.R. Mancini, C.W. Sarture, A survey of adap-
tive control systems, IRE, ‘rans. automatic controi, PGAC-6, Des.,.
1958. ‘
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TITLEs Comparison of cybernetic sampled-data systems, differing
in extremum search strategy
PERIODICAL: Avtomatyka, no. 3 1961, 3 - 29
TEXTs Using the methods outlined by Chang }\nd Van Nice tho ‘au- +
1es of U4 types of amplod-datﬁlyu-

he potential possibilit
tems, each of which has l, variations of the 1aw of change of the mani pu-:
1ated variable. The L gystems aret 1) A system with two trial steps de-
rivative sensing system), 2) a system with rectangular modulating influen-

ce (alternating basing or continuous test signal system), 3) a system with
many trial steps, and 4) a step system without trial steps. The basic equa-
tions of the systems are established, using the methods of Chang, Van ¥ice
apd O.M. Krizhanivs'kyy and V.Ya. Soltyk (Ref. 6t Avtomatyka, no. 1960),
ious approximations. In particular, the extremum charabteris—'
imated by straight 1lines, and a newv method of minimun ‘error

thor compares 1t

and making var
tics are approx
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estimation is used. By the minimum sampling interval, ‘an estimate of the |
speed of the systems 1is obtained, and the optimum steps which correspond °
to the minimum mean square error basing equal for all systems. It was found
that system 2 and 4 have the highest speed. The effect of noise vas in. 7{\

vestigated. It was found that noise deoreased the optimum speed in all
systems, but that the effect of noise decreases as the number of ‘integra-:
tions in the signal of a given system increases. The highest potential noi-
se resistance was found to ocour in a continuous test signal system with
double integration of the signal. Special methods of increasing noise .re-
sistance are dealt with in the author's book (Ref. §1 Tekhnicheskaya ki-
bernétika(Technical Cybérnetics) Gostekhizdat USSR, 1959). ‘The methods of
Chang and Van Nice are used to estimate the optimum sequence of coefficlients
v, ( = 1,...n) of thé links from the last and preceding extremum measure
dtfferences. Since the values of w, depend to a great extent on the para-
meters of drift, and for the most important form of drift approximation -
rectangular non-periodic drift - they equal zero, it is concluded that the
method of control by preceding differences should not:be used, In the case
of system 4, hovever, this conclusion does not apply. In this case, the
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TITLE: A simplified,method'of solving nonlinear differen-
tial equations and equations with time-varying .
parameters :

PERIODICAL: Avtomatyka, no. 4, 1961, 69-73

TEXT: A method is described which can be used for integrating
non-linear equations and equations with time-varying parameters.
which contain only one time-derivative of any order (i.e. in opera-
tor notation, equations which contain the operator p = d/dt only
once). The method involves the use of a special, variable, time -
scale. The method is explained by the following examples. Example
1: It is required to solve the non-linear equation v , ;

L@@)pi + ri = U,

L) = %}' and Uy = [Ug].

where
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(i denotes the current). First, this equation is integrated by the
method of successive approximations, for Up = 7,65 volt and T =
8.5 ohm. The result of this integration is shown in a figure,: Fur-
ther, the new method is used. The variable time-scale wg(t) is
introduced; the new time is denoted by T. The initial equation in
the new time is

L(ix»gDi + ri = U, : _
The time scale wy(t) is chosen so that Liwy = L' = const; L' can

be chosen arbitrarily. Taking L' » r = 8,5 henry, one obtains the
solution T :

U L
i = ';_,9 1 - e (r)
The new method is approximate, as the integral expression for T
was replaced by a sum. The results obtained by the new method' are
in good agreement with those obtained by successive approximations.

A more detailed study of the accuracy of the method has not been .
made yet. Example 2: It is required to solve the first-order equa-

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8"




"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86 00513R000618920016 8

B EEIE SR A EE M S saH R R R P ESR T 2] ‘:l_'- .l.I”h‘m;}sli!i!hv?,5!2 Y D RN A

2713
5/102/61/000/004/003/004
A simplified method... D274/D302
tion with two non-linear terms
L(i)pi + r(i)i = [U,], : : (L

where L(i) and r(i) are analytic functions given graphically or by
formulas. A new time scale W, (t) is introduced. Hence one obtalns

L(i)we'D + r(@)i = [Uo], (2)

where D = d/dt. Choosing @, so that L(i)®, = r(i), one obtains the
linear equation

1 : P
W+ 1) i* 7y Yol (3)

whose solution is

T\ S -
i=r'~_(],9_)<1 e (gg)) |  ' ) 7/\

Example 3: An equation with variable coefficients is solved:
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[a1(E)p + ap(t)]i = (U] 1 (5)

aj (t) being a given analytic function of time. A new time scale is
introduced. Setting thereupon a;(t)e, = a, = const = 1, and
W, (t) = a,/ay(t), one obtains the linear equation _

ag® + i = [Ug]. ‘ @y
This equation is solved and the sought-for function i(t) is found
by means of a given table. The above method permits obtaining the
general integral of equations (of any order) describing complex:
control systems, by determining the time dependence of all the vari-
ables of the system, unit by unit. There are 4 figures, & tables
and 2 Soviet-bloc references. ’

SUBMITTED: March 10, 1961
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AUTHOR: Ivakhnenko, 0.8Z (Kyyiv) . ‘
TITLE: Applying the theory of invariance and of combined
control to the synthesis and analysis of learning
systems :

PERIODICAL: .. Avtomatyka, no. 5, 1961, 3 - 11

TEXT: The known control systems are analyzed to establish which

of them would be suitable as learning systems and which -- as self-
organizing systems, i.e. systems which could produce information.

Tt is shown that learning systems, just as any other control system .
can be based on either of the two principles: 1) Open-loop control
by disturbances (external signals), or 2§ output-parameter feed-
back. Most convenient are combined systiems, incorporating both
principles. In learning systems, these principles are related to
the inductive- and deductive method of logic, respectively. A clas-
sification of the various systems is shown in a figure. The systems
may be also subdivided into determinate systems, purely statistical

Card 1/4

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" -



25 3T N i

"APPROVED FOR RELEASE: 08/10/2001

N AT S ICRI N SN I IR LR I K R T DER IS N U o PRI il - [EEEERN

CIA-RDP86-00513R000618920016-8

29209 w
s/102/61/000/005/001/005
Applying the theory of ... D274/D302

and probabilistic systems. The determinate systems include bdoth
open- and close-loop systems, but they do not include self-organiz-
ing systems. The statistical systems, on the other hand, are clo-
sed-loop only (i.e. deductive). Though open-loop statistical sys-
tems are possible, no one has proposed such systems yet. There are,
among statistical systems, self-organizing ones. The statistical
systems involve statistical (rendom) search. On the other hand,
probabilistic systems which learn without statistical search, do.
so on the basis of not very accurate rules (algorithms). An examp-
le of an open-loop probabilistic system is Attley's conditional-
probability system., An example of a closed-loo0p probabil: tic sys-
tem is Gordon Pask's sybBtem. Among general-purpose learning sys-
tems, 0. Selfridge's "pandemonium" is noted as an example of an
open-loop system, and F. Rozenblatt's perceptron as a combined sys-
tem which has an open loop (for learning) and positive feedback
(for self-organizing). A modified perceptron is proposed by the
author. The main distinguishing features of this type are: a) The
use of a maximum-voltage indicator for choosing the correct res-
ponse; b) This voltage is formed as a result of matched operation
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of a direct-coupled and an.inverted amplifier. Such a perceptron :
is readily adaptive. It learns by the inductive method, having an:
open-loop (whose role may be taken by man). Self~organization of
the perceptron is effected by positive feedback or by statistical:
search. The entire self-organizing process takes place in several
stages whose number does not exceed the number of signs (invariants)
The process continués until maximum possible organization of ele-:
ments is reached. It is noted that perceptrons are being desighed
with incomplete probabilistic input information and continuous
(non-binary) signals which is of great practical importance. The .
use of invariance theory and combined control is very promising for
perceptron systems; thus invariance theory permits reducing to a
minimum (or zero) the number of switchings required for self-orga-
nizing. The conclusion is reached that invariance theory and ‘som-
bined control can be used for all types of learning systems, and
that the only self-organizing systems are statistical systems and.
systems with positive feedback of perceptron type. It is noted that
many scientific studies (e.g. automatic translation) are improper-
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ly conducted with respect to the use of self-organizing systems.
There are 6 figures and 14 references: 7 Soviet-bloc and 7 non-
Soviet-bloc (including 3 translations). The references to the: 4
most recent English-language publications read as followsg: H.F.
George, Probabilistic Machines Automation Progress; no. 1, January Arf{’
1958; L.H. Yong, Biological Systems Control Engineering, October .
1960; J.V. Zettvin, H.R. Maturana, N.S. McCulloch, What the Frog's
Eye Tells the Frog's Brain, Proceedings of the IRE, Nov. 1959; F.
Rozenblatt, Two Theorems of Statistical Separability in the Per~
ceptron, X Symposium on the Mechanization of Thought Process, Ing-
land, Nov. 1959, Phys. Review, no. 65, 1958. ' :

SUBMITTED: May 26, 1961
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PETROV, B.N,; SOTSKOV, B.S.; LARIONOV, A.N,j CHILIKIN, M.G.;
"SYRQMYATNIKOV, I.A.;. BLAGONRAVOV, A.A.; muzunm G.N.;

TVAKHNENKO, A,G,; NAGORSKIY, V .D.; CHELYUSTKIN, A. B.;
MV N.G.; PETROV, I.I. o

Seventieth birthday of Viktor Sergeevich Kulebn.ldn., Elektrich-_g ST
estvo 10.10190-91 0 Wl it (MIRA. 14: 10) FE
il (Kule'bakin, Viktor Sergeevich, l$91-) ‘ L :
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AUTHOR: =~ Ivakhnenko, A.G. -

TITLE?: Stabilization of the characteristics of a méasuri‘ng magamp by means .
of two differential feedbacks , :

PERIODICAL: Referativnyy zhurnal, Avtomatika i radioélekﬁronlka, no. 10, '19625,
14, abstract 10-2-28ye (Bul. Inst. politehn. TIapi, 1961, 7, no. 1
- 2, 211 - 216; summaries in English, Rumanian)

TEXT: bifferential control circuits are examined in which negative and . SR
positive feedbacks are fed simultaneously to the magamp input.: Based on the in- ./
variance theory, a hagamp circuit is analyzed by means of internal and external
differential feedbacks. It was shown that with internal negative feedback and
positive external feedback the magamp characteristics are consdderably mox'e sta—-

*- ble than vice versa, There are 2 figures and- 10 referenoea. e

| D v.xh
: [Abstraétei"s note: Complete_tr'ahslb.tion] B :
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IVAKHNERKO, Meksez Grigor ch ZAYTSEV G., kand.tel:hn.nmﬂc,red.;
POLYANSKAYA, 1.0., Ve MATUSE’VICH S«M., tekh, red,

[Technical cybernetics; automatic control systems with adapted
characteristics] Tekhnicheskaia kibernetika; sistemy avtomati-
cheskogo upravleniia s prisposobleniem kharakteristik. 2. izd.
Kiev, Gostekhizdat USSR, 1962, 421 p. (MIRA 15:7)
(Cybernetics) (Automatic control) :
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AUTHOR: Ivapl chggnkg.»A.G. (Kiyov)
v :
TITLE: Relationships hetween the theory of invariance and

statistical methods of control system nnalysis

PERIOVICAL: Avtomatyka, no. 1, 1962, 13-23

TWKT: The author shows how statistical methods, in conjunction with the
theory of invariance, may be applied to the design and analysis of compound
multi-loop systems, for cases where the disturbances affect not the input,
but directly the output stage of the system. The method described is
called 'designing by parts' and is based on the superimposition principle.
In the first stage of the 'design by parts' the statistical method is used
to determine the parameters of the IHS of the equation ot the gystem dy=
namics. The stability and the degree of the interference killing of the IX
system are thus established (error minimization). The method of absolute
invariance is used in the next step to compensate for errors. The method
is applied to analyzing the following control systems: Open loop systems,

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8"
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closed loop feedback with open-loop stabilization, single-loop feedback.
Single~loop stabilization feedbaclk, compound systems, multi-loop with no
disturbance feed-forward. Analysis of the corresponding systen ‘equations JY
shows that in stabilizing systems, with no first order disturbance feed-
forward, two feedback loops are required for complete elimination of errors
caused by the effects of disturbances due to noise at the input and load,
but at least three feedback lvops are required in a system to make it in-
variant to noise at the control section of the system. The number of
errors which are to be minimized decreases with an increasing number of
loops, the nuamber of errors which may be eliminated increases, but all
errors may be compensated for by an infinite number of fesdback loops

only. The method remains applicable in the case when the conditions. for
absolute invariance cannot be determined, i.e., when in practice only

some of the differentials, required for error elimination, are given.

In such a case as many as possible error components are eliminated in the
first approximation, the rest being minimized. In the second approxima-
tion the coefficients of differentials are changed so as to result in a.

Cu!‘d 2/3
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condition as near as possible to that of complete error elimination.
There are 1 figure and 9 references: 6 Soviet-bloc and 3 non-Soviet~bloc.
The reference to the Inglish-language publication reads as follows:
Ziegler and Nichols, Optimum setting for Automatic Controllors, Trans.

of ASME, no. 8, 1942; Control, June 1961,

SUBMITTED: September 30, 1961
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RUBANIK, V.P., dotsent; IVAKHNENKO, 0.G. [Ivalkhnenko, O0.H.,]

Concerning a simplified method for solving nonlinear differential
equations and equations with time-varying paraneters. Avtomatyka
no.1:93-94 '62. (MIRA 1512)

1, Ispolnyayushchiy obyazannosti saveduyushvhego kafedroy
Chernovitskego universiteta (for Rubanik).
(Differential equations)
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AUTHOR ¢ Ivakhnenko, O.H.
TITLE: - Self-organizing systems with positive feedback
PERICDICAL: .ﬂ\vtomatykaZno. 3, 1962, 33-50
TEAT: The author gives a survey of principles taken from
£ self-organizing systems,

existing literature, and two examples ©
s been developed at the Instytut,elektrotekhn;kyz Al

Zlectrical Engineering of AS UkrsSR) and is 1in-
tended For rccognition of letters. The latter belongs to systens of
the perceptron type with positive feedback securing self-learning
after the image has been shown only once. gix different types of
positive fecdback are described. It is stated +hat the system 18
the more perfect and capable of self-organizing the larger the num-
ber of positive feedbacks in it. A mathematical appendix deals with
1) proof of countinuous decrease of cutropy (degree of the lack of

organization) and the possibility of operation starting from zero

organization in a system with statistical search, 2) same for a

Card 1/2.

one of which ha
URSR (Institute of
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system with positive feedback, 3) determination of efficiency and /
stability factors, 4) condition of efficiency of a system with two 16
positive feedbacks in case of finite number of transmitters and .
relays 5) analogy between conditions of invariance of control sys~

tems and self- organlzlng systems with positive feedback. G.V.
Shchlpanov is mentioned for his contributions in the field. There

are 8 figures. :

SUBMITTED ; February 5, 1962
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IVAKHNENKO, A.G. [Ivakhnenko, O.H.]; SHLEZINGER, M.I.

Trends in the davelopmenf of cybernetics, Avtomatyka 7 no.5:
78-91 '62, . _ (MIRA 15311)
(Cybernetics)
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i AUTHOR: Ivakhnenko, 0z67 (Kiev)
:‘ TITLE: The advantages of single-row pattern recognition

adaptive systems .
PERIODICAL: Awtomatyka:7no.-6, 1962, 10-19

" TEXT: The author briefly reviews the principles of pattern
_recognition adaptive systems and shows that the least number of
associative cells required in a system in which the information at
the input is divided into rows and a single row at a time is prescn-
i ted to it for recognition. A method for determining the 'resolving ;
! power" of such a system is suggested.and the principles of design . fa
. of complex pattern recogunition.self-adapting systems. are discussed,
"! There are 4 figures andl table, -~~~ - - H

SUBMITTED: June 12, 1962 . Vo
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1. Chlen»-korresponden‘b AN USSR,
‘ (Cybernetics)
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AUTHORE:' ' Ivakhnenko, A.G., Corresponding Member of the AS 5
' ; - ~~USSR et C
'i'ITLE" : Cybemetics and the reliability of space vehiﬂ,'e ,
: ) control systems
PERIODICAL: - Nauka i zhizn',z'z\o. 11, 1962, 30-31 ‘.;»"':"'M
TEIXT: - "ﬁethods of ..increasing. the reliability of complex

i plicati ts, functional abun-
are discussed: duplication of components, L 2
fﬁzzmﬁf elements, redistribution of functions, the synthesise of
 reliable systems from unreliable compo.n.enta. ‘
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! ACCESSION NR: AT4O16407
1 AUTHOR: Ivakhnenko, A. §.
N T A LA

TITLE: Inductive and deducttve methods
{ struction of two fundamental types of |

! *SOURCE: Printsipy* postro
Struction of self-Instruc

ting systems).
‘Kiev, Gostekhizdat UkrSSR

v '962' 88"'0'

TOPIC TAGS:
tem, feedback

ABSTRACT: The concepts
defined and distinguishe
ed in order to determine whi

of system learn
d. '

! the accumulation and
self-Instruction (tha
i derived from the info
i Is shawn that, just a
I according to two basic principles
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self-instructing system, cybernztics,

1) the principle of
principle of feedba
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of knowledge as a

‘foundation for tl'lc cone
earning system ' . o

ya sistem (Principles 'o? con-
rialov simpoziuma, 1961, °

Sbornik mate
learning: machine, control sysé-

ing (Instruction

Processing of input information)
t Is, the generation of

‘Systems may be constructed |- -
open control through dis«

| fcg%b?”es (external signals); 2) the
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"} principles are related by the author to the logical categories of induction (open
. control) and deduction (closed control). A complete classification arrangement of
. cybernetic learning systems is developed and discussed in detail. Types considered
include: determined learning systems , statistical learning systems, probabilistic
systems without statistical search, the Attley conditional-probabilistic system, |
the "'perceptron’ (and the property of adaptation), and a number of others. “The = |
author clearly illustrates how, in the area of the development of learning machines,
there s a conflict between two opposite scientific concepts: .determinism. ‘and:
self-organization. The burden of the present work {s to show how these concepts
are not antagonistic, but rather reflect the factual properties of two radically:
different systems which implements. 1) the principle‘of open control through dis=-
turbances (signals); 2) the principle of feedback through output values (sum efw=:
fect). In the theory of cognition, these two principles correspond to the in=
ductive and deductive methods. Orig. art. has: 7 figures. .

i
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KULIK, Valeriy Timofeyevich; IVAKHNENAKOQ, A.G,, prof., retagnzent;
IVANOV, V.V., kand. fiz.-matem, neuk, red,; NAVROISKAYA,
L.B., inzh., red.; STARODUB, T.A., tekhn. red.; MATUSEVICH,
S.M., tekhn. red.

(Principles of algorithmation and construction of lcontrol

machines] Printsipy algoritmizatsil i postroeniia upray-

1iaiushchikh mashin., Kiev, Gostekhizdat USSR, 1963. 309 p.
(MIRA 17:2)

1. Chlen-korrespondent AN Ukr.SSR (for Ivakimenko)
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o fvd, tekhm, nauk, retsenzemt; DEREVETS', S.K., red.izd-

va; MATUSEVICH, S.M. [Matusevyeh, S.M.], tekhn. red.
[Cybernetic systems with composite control] Kibernetychni
systemy z kombinovanym deruvanniam, Kyiv, Derzh.vyd-vo
tekhn,lit-ry URSR, 1963, 486 p. (MIRA 17:3}

1, Chlen-korrespondent AN Ukr,SSR (for Ivakhnenko).
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IVAKHNENKO, Aleksey Grigor!yevich; IMAS, R.L., red.; MONZHERAN,
Gt~ P. F., tekhn, red.

[Self-teaching systems with positive feedback] Samoobu-
chaiushchiesia sistemy s polozhitel'nymi sviaznlami; spra-
vochnoe posobie. Kiev, Izd-vo AN USSR, 1963. 327 p.
(MIRA 16:11)
(Automatic control) (Information theory)
(Electronic computers)
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" IVAKHNENKO, A.G. [Ivakhnenko, O.H,]; KIESHCHEV, V.V. [Klieshchov, V.V.]3
" OTKHMEZURI, G,L. [Otkhmezuri, H.L.); SHLEZINGER, M.I.

Fundamental work in the theory of perceptrons; a review of

"Principles of neurodynamics®, a book by F.Rosenblatt, Avtomatyka

8 1no.3184~90 '63. (MIRA 1627)
(Perceptrons) (Cybernetics) (Rosenblatt, F.)
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IVAKHNENKO, A.G, [Ivakhnenko, 0.G.] (Kiyev)

Principles of the constrnetion of self-teaching systema for the

trol of lex processes. Avtomatyka 8 no.4fl7-31 163,
control of comp p y (M%a 16110)
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. AUTHOR: - Tvakhwenko, 0, H,

g S

: TITLE S Can a cognitive selfateasting s tem
R - :transformation of a tadpol, ' :
| PERIODICAL:  Avtauatykayino. 2, 1963,

~ TEXT: - -~ In observing the-slow
~tadpole into'aﬁfrdg;,définitefchang_
“. place. In the beginning one cutput - ting, but at .
. ovtput mist begin to operate, ‘and th third, ‘ete., which
- of observing’ metamorphosis, The problem is considered on:
- of switching over which always ocours when the path.of ¢
- than that of the point of intersection of
‘the trajectory of the repre
- The “examples- which are cons
~- over dopends, to a great aextent, on 't
- greater the waight of the previous me
. feedback and the rarer the moments whe
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" ‘moment of switching occurs. ‘The "AL'fa® systen having a very Mspiddables fediback
~which takes into account the last measiirement only, cannot did m;e ‘the mampnt: |

CLAoMBSe63 Tt
~Car a cognitive self-teaching system «.iee '

' ii'i:df.» gradual transition of one form.into snother, as for exampldl a tadpble into-a
- . frog. -The article has 3 figures and 4 tables. :

¥ sveomm: | say 0, 1962,

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8

EK! ey 0

IVAKHNENKO, A.G. [Ivakhnenko, O.H.] (Kiyov)

i i i for continuous
Composite (determined seli-teaching) control systems
progesses. Avtomatyka 8 no.5:46-57 '63. | (MIRA 1741)
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KULEBAKIN, V.Si, akademik, otv. red.; PETHOV, B.N., akadenik, otv.
red.; BODNER, V.A., doktor tekhn. nauk, red.; VOROKOV,
A.A., doktor tekhn, nauk, red.; IVAKHNENKQ, A.G., red.;
ISHLINSKTY, A.Yu., akademik, red.; KOSTYUR,"0IM, kand,
tekhn, nauk, red.; KRASSOV, I.M., kand. tekhn. nauk, red.;
KUNTSEVICH, V.M., kand, tekhn, nauk, red.; KUKHTENKO,A, 1.,
red,; RYABOV, B.A., doktor tekhn. nauk, red.; SIMONOV,
N.I., doktor fiz.-mat. nauk, red.; ULANOV, G.M., doktor
tekhn, neuk, red,; FEDOROV, S.M., kand. tekhn. nauk, red,
TSYPKIN, Ya,Z., doktor tekhn. nauk, red.; CHINATEV, P.I.,
kand, tekhn. nauk, red.; KRUTOVA, I.N., kand. tekim. nauk,
red.; RUTKOVSKIY, V.Yu., kand. tekhn. neuk, red,

[Invariancy theory in automatic control systemsj transac-
tions] Teoriia invariantnosti v sistemakh avtomaticheskogo
upravleniin; trudy., Moskva, Nauka, 1964. 503 p.

(MIRA 18:2)
1. Vsesoyuznoye soveshchaniye po teorii invariantnosti i
yeye primeneniyu v avtomaticheskikh ustroystvakh. 2d,
Kiev, 1962, 2, Chlen-korrespondent AN Ukr.SSR (for
Ivakhnenko, Kukhtenko).
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. ACCIE$SIONNR AP4013548 s/0102/64/000/00110043/0058

'AU'I'HOR. Ivakhnenko, 0. G. (;'[vakhnenko. A, G ) (Kiev), J?inogyeyeva. G. G. .
" (Finogeyeva, G. G.)l(va) e ;

o TITLE: Problem of constructing a (determinate and self-learni.ng) medical-'
. treatment system

' .

SOURCE. Avtomaty*ka, no. 1, 1964, 43-58

' TOPIC TAGS: automated medical treatment. medical treatment, _automated
_therapy, automatic therapeutic system, sclf-learning automatic oystem. '
| determinate automatic system

! ABSTRACT: The problem of creating a medxcal-treatment (therapeutic) system
) % is considered; the system would consist of both diagnostic apparatae and treat-:
l ment proper apparatae. Each of the two parts can be either determinate (man-.
preset) or self-learning; it can also combine both features. Examples of schemes,
of integrating storage devices, discriminators, treatment "machine," etc., are
gwen. Prevmualy-described (G. Ivakhnenko, "Avtomaty*ka,' no. 4. 1963)

.

Card 1/2

k : ol f i g b P dd N
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8"




"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8

& ,_.-:g..tgw.~ . 4 '"‘ «:wt;ﬂt e JL: kg AREEL M LR HERI ’ J s | k b

3'M:d:'z'ssmm NR: AP4013548

‘u'reversxble systems with one maximum-voltage indicator are recognized as
! unsuitable for therapeutic purposes since they require higher initial settings,. i

-iwhich is not permissible in therapeutic applications. Hence, a new "reversible". .

! system is advanced which includes both a maximum-voltage and a minimum- :
‘yoltage indicator. Its algorithm involves: (1) Only one indicator is functioning at .
one time; (2} The maximum-voltage indicator is turned on only in case the setting.
“of the storage device is higher than the actual evaluation of the system state;

:(3) Conversely, the minimum-voltage indicator is turned on when the storage-
idevice setting is lower than the voltage of the "'quality sensor." Orig. art. has. :
i figures and 4 tables. AT

v
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' AUTHOR° Ivakhnenko, O. G. leakhnenko. A. G.) (Kiev). Voron.ova. L. X.‘

g S S R LT
A TITLE' Recognizing aystem Alpha as a. l.earmng ﬁlter and as an: extrexmxm 5
- écontroller without huntmg T R L N F RER : :

e "1
HE Lol

| SOURCE- AWOmatv*ka. n0- 3. 1964.,23 40

; i
. 5 control, pattern recogmtxon

'gABSTRACT. A Iurther dxscussmn of the possxble chal‘actenstics of a Qelf- L

learning automatic system suggested by the author (Avtomatika, no. 3, 1962) is
. 'presented. . The following claims aie laid: . The binary on-off "Alpha" system is
3§ not only able (without human intervention) to recognize patterns but also to'

R {orgamze an extremum-control system. . The only human guidance req\ured is the E

selection of an extremum-performnco-index aepsor and the affirmation of the . - . -
: 'existence of a one-extremum characteristic. The complexity of the plant (number v
of control variables) does not Limit the aystem. Lea.rning (chauging pols L

' icord 1/2 . .._;.'_; Lo

APPROVED FOR RELEASE 08/10/2001 CIA-RDP86-00513R000618920016-8"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8

M— £ EA N S 12 S AR ET B H G2 B

1 c o8 3y =X

T mflléf’-m,“"'@fi),/ EPFD)=2/BWP(1) - Pomli/Pauly/Poli/Puali/Pecli/o L gy e
IS I R e P Y I L A
ATTERILN NED AP a0 PO RN AR e

AUTHOR: Ivakhnenko, Q, . (lvakhnenko, A. G.) (Kiev)
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TITLE: Comparing characteristics of funda i .
. t : mental types of co “
control. Part 2 e mbined extremal pe

SOURCE: Avtomaty*ka, no. 5, 1964, 43-54

- . .
TOPIC TAGS: automatic control, automatic control design, automatic control

systemn, automatic control theory, extremal corn:rol q ; : e
ABSTRACT: Three types of correctors influencing the open-lodp characterigtin

are considered: (1) A correlation extremal corrector that does not re
tr:al 8'eps in the plant. (2 '

quire any
Al ‘ i A zorrector with an averaging evaluation matrix’
P2 A (,‘,scrxmmalmg svatem, The simplest algorithm of the funictioning cf a
Sedrchless corrector :s determined. The most economical aigarithm for
identifying odel] : ; i ¢

itifying 3 model with the plant (a reversing aequential gearch} is fyund, A

B
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gelf-learning algerithm of the discriminator is also determined which the system
uses in learning how to correctly discern the levels of the plant extremal
character:stic and how to contrel the plant. When the shape of the extremal hill
varies, the d:scrinunator's learning should be changed. If it takes too .ong a
t.me, the conventional search of extremum should be used. Thernfeore, th- A
search function remains in the system but {s used only undet unusuil conditions. '
The self-adjusting program of an open loop is considered. Orig. art. has:

7 figures and 3 formulas.

ASSOCIATION: none

SUBMITTED: 30Maré64 ENCl.: @0
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ebsolute invariance and overcompensation in
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automatic control systems.
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‘

_ !AUTHOR: Ivakhnenko, O. G. (Kiov): Ivakhnenko, A. G, (Kiov)‘;

* TITLE: Comparison of characteristics of fundamental schemea;:"gf combinid
- optimum control ' o

1

SOURCE: Avtomaty*ka, Z& 4, 1964, 15-29

| TOPIC TAGS: automatic control, automatic control design, automatic control -
system, automatic control theory, optimum control ;

i ABSTRACT: In solving the problem of optimum control of a comnplicated

' continuous plant, no single system or single algorithm is sufficient. A combined :

i use of several systems or algorithms is necessary, which results in a combined, '

i determinate-self-learning system, Five such systems are considered: (1) An %
" | open-loop-control with the disturbing variables converging toward a generalized

i disturbance and with the amplification level depending on the value of this
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S :
» ¢'disturbance; (2) A no-search teaching optimum controller; {3) A teaching plant . -
" | model of the "estimator matrix' type (a positional self-learning system); (4) A
iteaching plant model represented by a discriminating system (a rate self-learning =
isystem); (5) A self-resetting (automatic putting in operation) of the open-loop '
i part which includes plant no-load and plant full-load experiments. The
lalgorithms involved are based on these two fundamentals: (a) an open-loop
: determinate member cannot provide good control without a teaching corrector and
:;(b) the teaching member (corrector) is practically inoperative without the open-
:loop member. In synthesizing the system, all data obtained from studying the ‘
! plant should be used; but it is a foregone conclusion that a corrector will still be
ineeded. Only in a combined system can the open-loop part be approximated fairl
| close (the closer, the smaller the corrector), and a no-search teaching correla- |
! tion optimum controller becomes feasible. With the present state of affairs, a
%search (trials on the plant) is not permissible. A teaching optimum controller
{can be replaced with a teaching plant model, in which (very different from
f.searching)» procasses of identifying the model and the plant take place. The
i#estimator matrix"” -- and ‘

SR
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:  with some types of disturbance, the discriminating achemen -~ i8 rgcoxmnended i
' the latter are based on the algorithm of maiximization of scalar products or on the: -
" algorithm of minimization of the square of distances to the pole. Orig. art. has:. ‘
: 6 figures, 22 formulas, and 5 tables.. . » B

)
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vouonstructing or control systemwfor periodiéal" roceéff:zwrf X
‘discussed, There are 62 references of ‘which 47 are S
15 are non-Soviet. : e T

iTABLE oF GONTENTS.:V

a2 3Introduction Taa3 ‘ SRR
|-~ Past’ experience as the basia of prediction
|- -Forecasting determined proceeses -
- Forecasting stochastic procesges -~ 6 =
" :| /- Forecasting correlated processes =~ 17 B Rt
-,?{-One-dimeneional and multi-dimensional problema br torecaseing -

_ Ch.I.: Forecasting of determined processes.Interpoiation and extr

{-. polation. =- R ;-

g B Interpolation and extrapolation probteme “ 23

| Selection of an. approximate’ polynomial }--;24

| - Automatic interpolation == 29 ° ‘ . _

:}. Automatic extrapolaiion: -+-uo-=- RO :

|-+~ Invariance conditicons and synthesis of 1nterpola or ‘a
‘”polators == 4y :;“ o I '

| i;fCh I, Prediction or stationary stochasbic pr’
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B | TITLE: Belecting the _"atyle" or "language" of randam perceptron prototypes':_ Y

SOURCE: Avtomatyka, no. 3, 1966, 24-34

0 .
TOPIC TAGS: pattern recoyition‘,(' perceptron, switching circuit

" |ABSTRACT: The authors consider the problem of choosing the "style" or "language" of

. |random masks of a perceptron with a known style of perceived images. The concept of
~{style does not have a mathematical characteristic. Thus this experimental study does |
not pretend to be rigorous, but qualitative. A disgram and the components of the per-|
ceptron are given. A four-row perceptron with two rows of controlled connections is o
considered. Blotched and striated negatives are used as input imeges and random masks
are superimposed over them. A uniform light source is used for illumination. Photo-
|cells are used to measure the amount of light passing through the negatives. The
opaque spots on the negatives cause the first row of perceptron elements to switch
- |off, while transparent sections keep these switches closed. Thus the pattern of the
-|mask causes an adjustment in the first row of the controlled connections. The light
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intensity at each point of the imege serves as the mark in confomity with the clas-
sical perceptron of P. Rozenblat. If the image and the prototype are the same, then | ::
the maximum value of the light beam equals 50%. If there is a significant difference I
between image and prototype, light intensity decreases. The selection of dimensions :
for random prototype elements is considered. Point and curvilinear random masks are
studied. .The optical perceptron was used for recognizing two classes of spotted
images, two classes of striated images and a class of mixed striated and spotted: e
images. Both point and curved random prototypes were used in all three cases. - The:
results show that point random prototypes should be used for recognizing spotted
images such as a leopard skin. Curved prototypes produce better results than point
prototypes for recognizing striated images such as zebra or tiger skins. In: recog- -
nizing mixed striated and spotted images, a 50-50 combination should be used. This = | -
will produce maximum recognition by the perceptron. Orig. art, has: .6 figures,: 10 |
|tables, 6 formulas. S R It F R TR
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TITLE: Criterion of the number of resolvable arguments for select‘ionb.f hﬁsemll- : N
signs for recognition and prediction systems SR " e AN . S
SOURCE: Avtomatyka, no. 4, 1066, 26-39 e IR B

TOPIC TAGS: recognition pfocess, mathematic prediction, recognition system, .
prediction system, algorithm, .dynamic programming ' , R

ABSTRACT: The author has developed a criterion of resolvable arguments for
. the selection of the most useful signs in recognition and prediction systems, The
" criterion makes is possible to find the minimum number of primary sensor units
with which all images of the learning sequence can be divided with a multiple = 'L __
equal to unity, It is shown that the application of generalized signs (products of | -
primary signs) does not change the selection of sensor units and can be used 7 |
only to increase the multiplicity of resolution of the arguments to the value of -
q-= 2n-1, where n is the number of sensor units, Thus, the selection of primary | -

| Card 1/2
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1" signs has as its aim finding the minimum get of signs with the multiple equal to

: unity, The sclection of generalized sirns has as its aim finding gets with any |
required multiplicity less than q = 20734, . Algorithms of searching are proposed -

. which are analogous to the method of dynamic programming. These methods - i

, reduce considerably the volume of selection of probable combinations of signs for

s the selection of these two sets, Orig, art. has: 2 figures and 8 tables. [Based | -

' on author's abstract] i S T e
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"OITILE: Indetermined character recognition system

| soURCE: Avtomatyka, no. 5, 1966, 28-36 o

P AR n Bramrm <t 4, Wt g S Ama %

mOPIC TAGS: cognitive system, perceptron, character recognition, cognition

ABSTRACT: The author explains the adequacy of the general law governing the recogni-
tica or control part of a character recognition system. The probability character-
istics of both parts of a system must be equal for perfect cognition or control.

The probability characteristics of random prototypes of perceptrons or ordinary
cognitive systems should be identical to the probability characteristics of the
recognized images. The author proposes & cognitive system with changing random
prototypes which surpasses other perceptrons in cases when the classified properties
of the images are unstable and variable. Orig. art. has: 5 figures.

Py EeE————E )
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1 ' TITLE: Efficient gelection of connecting resistors
“.of a four layer perceptron Ib(/

SOURCE: Avtomatyka, mno. 6, 1965, 12-29

and. nuaber. of units in thciliyéfo

TOPIC TAGS: perceptron, cybernetics, system design, self organizing system,

' ilearning process
gelection of connecting resistance B
jon it follows that putely‘analytif
cybernetic systems.
but in most cases cyber—

v'faBSTRACT: This work proposes a method of efficient
_pases on the 'pole gas' concept. From the exposit
" cal methods cannot be used when investigating highly complex

-;;,Ordinarily, the use of analytic investigators is desirable,
: netic systems are 80 complex that strictly analytic methods are imapplicable. The

attempt to replace an analytical and experimental study based on purely qualitative

considerations with a study supported by precise calculations and computations —_

greatly impeded perceptron theory in the Soviet Union, because pessimistic conclu-~ .

.| sions-in regard to the simplest perceptrons with one prototype for each pattern

7| overshadowed the field as a whole. Far more effort was devoted to criticism of the |
" Rosenblatt theorem on the congruence of learning processes than to the further de-

velopment of the qualitative theory of complex perceptron systems. The problem of

| Card_"1/2
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- |~ a four layer perceptron has not
| propose
-1+ In four layer pe
1> to exceed which
~ discrimination impossible. The number o
“-1. product of the numb
- tion resistances are chosen to obtain maximum
3used instead of
- jdeterninistic (pr
| and 5 figures.

been resolved,

rceptrons there is an optimum

ecisely calculated) solution.

| ; bus"cobe:~ 05,09/ suBM

£ connecting resistors
certain rules for organizing the second and third layers of pe

jowers the self learning process,
f elements
er of poles by the number o

threshoid elements in the third layer.

and number of units in the layers of
the present authors, however,
rceptron units.
er of units in the second layer,
and to exceed which makes pattern
in the third layer equals the

€ perceptron outputs, whereas connec
definition of the output comparator
The rules proposed permit a
hast 30 formules, 3 tables,

numb

Orig. art.
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i AUTHOR: Ivakhnenko, A. G.

ORG: mnone : ' :
. ' . L .
TITLE: Combined (deterministic = self-teaching) control systems for complex processes

SOURCE: Moscow. Imstitut avtomatiki i telemekhaniki. Samoobnchayushchiyesyggavtqﬁa;'
ticheskiye sistemy (Self-instructing automatic systems). Moscow, 1zd-vo Nauka, 1966,
135-147 i L

»

e ;e —

. i .
TOPIC TAGS: optimal control, adaptive control, self adaptive control, deterministic.
system, self teaching system ’ e ‘ g

ABSTRACT: This paper deals with gelf-adaptive automatic control systems based on com=
parison of a process quality indicator with a stored ideal process model. Since all
ideal process reference values are available simultaneously, the search phase needed

! in-the conventional self-adaptive control system is eliminated; instead, an almost

! instantanecous selection of an optimal mode of operation is achieved. The problem of
videntification", i. e., the maintenance of correspondence between the model :and the |—
process, remains. The control system shown in Figure 1 is ealled combined, because it
responds not only to the output variable and the control actioms, but also to various

disturbances. In this system the identification modules (4,5) control via gates (1) i—

| Card 1/ \ ; S
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the connections from theiprocess quality indicator to th

lect the optimal mode of operation and, through the maximum voltage indicator (10), E
sontrol the servosystem (11), which in turn operates control mechanisms (12). The lat-

ter regulate the operation of the object (1). The ident

the information on disturbances in digital form, determines the operational status of |

the system and, by comparing this status with stored !information for similar condi-
tions, recognizes the operational situation. For each situation there is a correspond-
The analogy between this process: and pat-

ing output from the jidentification module.
tern recognition is obvious. A drawback of this system

process quality indicator value ghould always be lower than the reference value. If

the desired process quality is time dependent, it is possible for the process: quality |
Since this system is non-reversible |
it will, under these conditioms, mo longer provide optimal process control. A rever-| -

jndicator value to exceed that of the reference.

gible system provides the answer to this problem. This
voltage indicator in additiocn to the maximum voltage 'ind

controlled by a cyclic multivibrator, such that a certain mode of operation is realiz-
‘ed until no further improvement in process quality results. :
system is aperiodic, the. preversible system is oscillatory.’ During the occurrence of | -
damped oscillations the system changes its mode of operation between the maximum and k_.
|.the minimun voltage indicator regimes. :

| oo treatment of illnesses, cannot be controlled on the b
1 ereace index.

Complex processe

Thege are noncontinucus processes charact

e memory (8). Gates (9) se-

ification module (U) receives

is the constraint that the

system includes a minimum
jcator. Both indicators are

While the non-nverqiblo"

s, such as steel production
asis of a single quality ref- |
erized by various di'scnte‘_ S
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cycles, While a continuous process can be described 'lby a point in the parameter
space, a cyelic noncontinuous process is described by a curve. Though control of such
processes is much more complex, the basic principles of combined self-adaptive con-
trol, described above, are applicable.: Three methods for recognition of gituations
i{n the coordinate space are discussed: 1. Analysis of all coordinate values with re-
"spect to a common scale. This method is not acceptable because of the excessive
amount of equipment required and the poor utilization of the systems. 2. Determinis-

1ization of the "alpha" system which is based on self-instruction of associative
cells. Numerical examples of the processes of self-ipstruction for the various sys-
tems described are treatéd in the appendices. Orig. art. has: 7 figures. :

SUB CODE: 13/  SUB M DATE: O2Mar66/ ~ ORIG REF: 016/  OTH REF: 001
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tic non-uniform scale division for a limited region of parameter variations. 3. Uti-.
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ﬁlter
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- with acor- )i
itive-feedback perceptron-type or el
ABSTRACT‘ It is shown that the Alplm p:i:m reatom 0 . G md::l_ \
1, Izd-vo An UkrSSR 1963) wﬂh class
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. 1, Problem of predicting the amplt~ |
;" tude of the following wave aocord- |
" ding to the amplitudes of the three | :

" preceding waves i i "
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(where £ , fnl' etc. are disc_refe values qf the function in the past;@rn. rnan' &to. lre the‘;N “
;| weight :oeﬁicients of each term; o[f(t)]' is the predicted future value of the fulwtit‘mu.l : and. ¥
the number of intervals of the prehistory) as the basis for selecting the!e‘atures of the input |
images. In this case the input quantities (image features) for the Alpha system \Kﬂ:s a p::f
diction filter (Fig. 2) are the deviations fl’ fz. f3 and the problem is to predlct . :via.ti. on .4. f
shown that ntay ' y with both the fncrease |.

Fig. 1). It is shown that the percentage of correct predictions inoreases with hoth TAS THOISEAS. |
gnjfﬁe xim’nber N of observed intervals and in the number n of discretizatora and deemaeswlth
the increase in the number R of output (number of levels of discretization). In its simplified . '}
binary form (Fig. 3) this system displays 9’9 tp]loylng advantagem »l"){(h -

i
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with the tities 41 and <1, 1, e., in the event of reali
its relayq:::m; 2) the possibility of predicting not only pmeeafnu‘d toted ‘ _
cyclic processes such as, e.g. the prediction of the outcome of treatm tmont © ofpntlents“ o H“

racteristically, in this case the only information is the presence or absence wethn‘lw [Henos
| the Kolmogorov formula (45 appliad to the disorete Alpha filter) may aleo bo it
prediction problems and, 6.g. may account f:; aﬁm :lAao condition :::4 B\l:o«l:) many

rediction experiments. Thus, e.g. Brailovskly _ vumuﬂh. 964, no. utmud :
: fw:‘li\'ive input foatures in thelr experiments to prediot the outoome of the treatment of bums: -
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AUTHOR: _Sydysidin, V. H,, Ivaktnenko, 0, K,

- |rITLE,

Eleatrical properties, of selenium containing bismuth and_tin impurities
. . v . « . [ o : v . . i
SOURCE: Ula'adna'lqry fizothyﬁ m&l. V. 8, no. 6' 1%3. Z’@"?M "’7 L

. | TOPIC lTAOSx ccmduotivity; solsniumy bism ‘ band ﬁuary; eleoh'iaal?';,
property 1y powder mtallurgyy structural ut?de{ﬁy , o . SR

-|the mechanism of its conductivity and of its own structure ‘has not
The author approached this problem by investigating the effsct f bismth and tin

" jon the eleetrical properties of selenium, in wder-metallur chniques, -

-.|Specimens of selsnium containing from 0.5 to 10% BL and Sn impurities were prepared
and mesasured by techniques desoribed by Romankevich, V., ani Sydyalkin, Vv, H,.

(Izv. vuzov, Fizika, No, 3, 1960). . Results are’ summarized 4n a graph (E:zclom 1)
and a table (Enclosure 2). The graph shows that the tota) ty does not:

) ;Zi:.:'f'_,'ﬁ,j;;;j'{;i: 1
: 8/0185/63/908100610703/07(5:{ ‘”0

|ABSTRACT:  Despite the large mumber of investigations of selentum, the problam of - | i
‘ -yet been solved.

16-8

greatly affect the oconductivity of selenium, and the table shows that Alpha in-
oreases with inoreasing tomperature, As for the effect of the percentage of :
impurities on the value of Alpha, it is mich greater than on -the value of Sigma,

[ Cord_1/4
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Another’ concluaion is that the band thoory cannot asoount’ fbr thoao oaq:ormontal

facts which, however, can be axplained by the structural
delenium, Orig, art, hass 1 graph and 1 tabls, o model (layer lattios) ot

ASWCIATIONS W‘yiw']q'y ord’m I‘m‘ POl‘M‘ak!mj,o R .
. . _AKiev Order of lenin Polytechnic Ins u}:ﬁ.{ mlt? ‘lnt.. :

SUBRMITTED: 2 Jan 63 DATE ACQ: 12 Jul 63 BWLe "oz L
-~/ |SUB CODE: PH NO REF SOV: 006 A .
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ORG: Kiev Polytechnic Institute (Kiyevskiy politekhnicheskiy institut)
“ .

TITLE: Method for investigating the inhomogeneity of sefhiconductor specimens

SOURCE: Zavodskaya laboratoriya, v. 32, no. 3, 1966, 300-302

TOPIC TAGS: semiconducting material, semiconductor research , DI€ECECTNIC
CoS7AMmTy ECECTR!C CONDUCTAMCE
ABSTRACT: A method is suggested for determining the mhomogeneity of two-
phase semiconductor materials by measuring their absorption factor during high-
voltage polarization., The fall-off of the current flowing in a semiconductor
specimen is due to: (1) A weak-bond-ion polarization and (2) A high-voltage
polarization owing to charge accumulaticn at the interface between the two phaul
that have different dielectric constants and conductances. The specimen is

Cardl2_ . _UDC: 537.311.33
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. charged to a potential Uch, then momentarily short-circuited (to relieve it from |
_the geometrical-capacitance charge), and then its maximum recovery voltage Up
1is measured. The absorption factor is given by: K, = U, /Ugy. The method was
{ verified by measuring the absorption factors of amorphous and crystalline Se with
different admixtures of iodine (numerical data reported).  The error of the method
depends on the error of measurement of U, . Orig. art. has: 3 figures,
3 formulas, and 1 table. '

SUB CODE: 09 / SUBM DATE: none / ORIG REF: 004 / OTH REF: 001
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GIIJ.IR, A.8., veterinarnyy vrach; IVAKHNENKO, G.M., veterinarayy vrach,
. . PR

Experiment of using pentothal sodium on horses. Veterinariia 3l

R0.12:47 D '510.‘ , : (an 7:1%)

1. Skolenhyn rayvetlechebnitea, Drogobychskoy oblasti.
(mm SODIII) (nom--msnm)
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AUTHOR: Panin, V. V.; Borovnkly. O. B.; Iy_;khngg}ﬁg,mlﬂ.ms.x
Iodkovskiy, S. A.

'I’I'I‘LE' Behavior of a drop and the liquid-puddle lurf;co in oloct:rolltg nmcma‘ .

' ‘_ SOURCE. Avtomaticheskaya svarka, no. 2, 1964, 72-74

TOPIC TAGS: remelting, electroolag remelting," molten metal drop, meta.l '

! i_puddle, welding

ABSTRACT. An experimental x-ray investigation of the procenes of form;tion
* i of a molten-metal drop, its motion in the slag, and the behavior of the liquido '
! metal puddle is reported. Type 30 and 1Kh18NI2 steels were remelted in an .
{ aluminum single-wall crystallizer of 80-mm ID, cooled by & water drain. Flux:

. ANF -6 was used in 10 melts, and OSTs-45, in'2 melts; electrods diameter, |

| 30~-45 mm; carbon and austenitic stecls were remelted. Twin electrodes, one |
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current-carrying and the other nonener
-+ other nonconsumable (tungsten), were used to
. | the size of the drop, Upon a fusing of the flux
. electrode and the starter; this is accompanied

. ; drops. Details of visually observable phenome

na are
i pictures of the arc.

Orig. art, has: 2 figures,

ASSOGIATION: TsNIUTmash (Gentral Scientific
Machine Building) L 7

SUBMITTED: 0lFeb63 . : -

gized, or one consumiable

study the effect of the current on ,
» discharges occur hetween the U R
by a rapid emission of 10+15mm | .
given, an well as two .

“Research Institute of Heavy
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PANIN, V,V,; BOROVSKIY, 0.B,; IVAKINENKO, 1.S.; LODKOVSKIY, S.A.

Behavior of a drop and a liquid bath surfece during electric
slag remelting, Avtom, svar, 17 no,2:72-74, F ‘éh.
(MIRA 17:9)
1. TSentral'nyy nrauchno-isgledovatel'skiy institui tekhnolegii :.
mashinostroyehiya,

il
iz
ré iH

e o -
APPROVED FOR RELEASE: 08/10/2001  CIA-RDPS6-00513R000618920016-8




"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8

P Y i IREHB Y| S W,

L N R LR B L B H R

CHil
R T T SO

AUTHOR: Ivakhnenko, K., Engineer, (Tbilisi)

TITLE: “Crop Protection (Na zashchite urozhaya)

PERIODICAL: Grashdanskaya Aviatsiys, 1957, Nr 5, p. 6 (USSR)

ABSTRACT: In the fertile Shirak Steppe, 150 to 180 pounds of winter wheat are
collected per hectare. About 1/3 of the whole yearly wheat supply
of the Georgian SSR comes from that area. In February 1957, the _
crops started to ripen two months ahead of time, and were attacked by
the vheat beetle. The flight unit of agricultural aviation headed by
Gelashvill was well prepared to exterminate the pest. A prominent part
in the preparations is ascribed to the flight element commander
Sikharulidze. The first to arrive at Shirak Jdteppe was the squad undep
Machabeli, with pilots Ushanga Gambarov and Albert Nutsubidze, and
aviation technicians Dudarev and Prozorov. They started to spray the

crops with hexachlorane. In the beginning of March, however, the work
had to be stopped because of frost and snowfall. The crews switched
over to fertilizing operations. By the beginning of April, pilot
Gambarov had treated 1960, Nutsubidse 1370 hectares, for wheat beetle

AVAILABLE: g{égg}i&zégﬁéuggcto showing pilot Nutsubidze.

Cerd: 1/1
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Automatic secales in foundry practice. Lit.proizv. no.4:11-12 Ap '63.
(MIRA 16:4)
(Scales (Weighing instruments))(Foundries—EBquipment and suppliss)
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Automatic error compensator for the veiglung with a batcher,
Izm, tekh, no,10:23-27 Q¢ '63. (MIRA 16:12)
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IVAKHNENKG, M,M,

Stabilizing the use of liquid metal by weight. Lit. Proizv. no ,10:
17-19 0 ‘'63. (M[RA 16812)
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: LVAKINEREQ M. KONVISAR, V.7,

Studying the tieve plates far the absorphi it
s ¢ late he rpiion of nitrogen cxrides
Khime proms 42 no,9s678-.680 3§ 165, (legiA 18)15)? °

}. Khar'kovskiy politekhnicheskily institud imend Lenipa 1
uigichanskiy khimicheakiy komkinat.
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~ AUTHOR: Ivakl'mcnko. 0. G. (Kiev); Komarov, B. O. (l(hv) P
- TITLE: Undercompenutio-. .absolute hvuhnco. sad overcompensation ln i

SOURCE: Avtomaty*ka, no. 2, 1964, 16-32 | - ' R

" TOPIC TAGS: automatic control. automatic control error. undorcompcmation.
.automatic control error overcompenuuon. automatic control invariance,
-automatic control error burst - :

3ABSTRACT. The stability of a z-loop differential system mthout dilturbancc 4
" coupling is claimed to have been proven experimentally in the zero and negative .’
- error ranges. Differentiator inaccuracy equally affects both the combined and

'concerned. Experiments were staged on a speed-regulator model with not too

~ Card 1/2
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automatic-control systems

differential systems, insofar as their lnvarhnt-rcglon-nlignment stability is

abrupt disturbance changes and with o > m. Two conditions prevent a politive

of the left-hand mmbutn_%<( ) and 0<q‘a-—m. With these conditions
) . . as . _-l‘} , e _ .
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_breached, the controlling variable necessary for absolute. innriance )Alh ouutdc s
“the linear part of the characteristic which causes a short buut of positive crror. :
~ Later on in the process, the occurrence of both positive and sero and even
negative dynamic error is possible. This does not hold true for single-loop

. yatems; théy cdnnot be equivaleit to negative-error systems and, therefore, the

: conversion of a multiloop into a single-loop system cannot be justified in this ~
~sense. Such a conversion results in a single-loop systom with physically
- unrealizable componeats (infinite or negative amplification, etc.); this explains

the incorrect view that the stable operaticn of a differential system without

- disturbance coupling is impossible under absolute-invariance and error- '
overcompensation conditions. Orig. art. has: 8 figures and 70 £ormuhl. ,
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| TITLE: Algorithm of recogni
a correlation on the input .

| SOURCE:  Avtomatyka, mo. 1, 1966, 7-21 .

M | TOPIC TAGS: algorithnm, recognition system, perceptron -
e . function, digfital computer, analog television system . L
~| ABSTRACT: - This paper deals with a recognition syitem, consisting of a:
.correlator and perceptron, desighed for recognition of| patterns on ' a -
| uniformly flluminated background, To reduce the size of the racogni-
tion system, a two-dimensional autocorrelation { uiiction s empldyed as-
the input description, This function is invariant to jome isomorphpus -
transformations. A new autocorrelation function btained by Wﬁoaikivd
and "negative" images, is proposed, which permits. the ‘reduction of -the
dimensions of the apparatus, The algoricthm for cflculpting the “““q’“'”‘;ﬁ:
~ | corrglation function {s ndnpted'fotidigitnl»cpmpngdrsgﬁfAn‘nnatdg:tuleﬂ A
o vtatg%ig:rincion of the autocorrelator isrulspidaacribgd,-‘Thqgﬁercpp- T
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“tion part of the system (choice of prOperctes, mabks—-r.andom pm:ot:ypas,l;,_, :
| ete.) is calculated, The results of the: simulatibn will ba pms‘enbed
iin nhe next paper, Otig. art. hast. 6 tablea, 7

'ures. [Based on authot 8. abatract]
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TITLE: Indete_rminated prediction models
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ABSTRACT: Models with accelerated processes. that are frequently used for the simula-
tion and prediction of real processes, as in several such models designed by J. Coales
for servomotop optimization, are analyzed. A modified application of identical ag-

semblies using random number generators is suggested. Such models are said to be in-
i determinated if they are equipped with binary generators with a Probability distribu-
tion close to 0.5. The applicability of such a model for the determination of. the

random function of the loading curve of the output conveyor of a‘coal mine was tested
with satisfactory results. Identical models can be used for the prediction of the -

pabilities of roads and thoroughfares and ‘aircraft, for the prediction of movie at-
tendance, and fop. a variety of other applications. Orig. art, has: & figures. . |
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